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1. ^ ?^ O i£ 

2. 1? rf IN ^ o Eg 
^ 'j i.- -c ^ ±t^ ^ comi^ ^ mm-t ^ ± 

^ m f£ ^ (9) KS O 0j 5: f&ij fSD ^ t i ^ 4¥ ^ <b 

(2) 4^ il? ^ o ftli B8 m 1 Jlie ^ o o K 1^ 

^ V r BIS i . / comr^^mm't ^ ft i!:>K^[ 

(3) 'T^ sfi ^ O 3iiv BIJ 1 ?H Ei; O ^ O K 
^nli{H-?5ttoCTKi^^-tu^ h m (RAS) 



i^ /f^ le lit ^ M o 

(4) ^^in^<Dmmm2mt^n<Di><DK%-\^ 

T^ m2<Di^'tSe5'\°t>TKu^-tU;:^h-fg# 
(6) ^ O $1! S ^ 1 ?1 7!) s ^ 4 le o 
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?^C3B3G0- b'SiiDC (2) 



'-^ 'J N EfJ ^ y RAM TUfi/^fF^KI'^^-t 

H ji-i :7 7 - K :t t <h ^ I' X y!>^ 

o -y -r ^ y B >^ if ^ -J- ^ < L -C S/j ^ ^: 

iil <b i- ^ 7c Al> k: g^t ^fc m {li ^ © ecs ^ SS: ^t 

^ 9ik i' r ° i!^ m X ^ t A. n '} '-^ ^ -y \^ - 

:^ - X m L ^ W) 1 €> m 73 / I ^^^^^ 

i:. -^-l^A.XtBLm^iM'r^o L X i^^ ^ 2 <D m 

13 ^' t - ^ 7- TiB 3 ^ A. X "^iiL V\,h 

'z: ^ l 0 K L X ^ it o C CD 5- ^- - >J? 7" gli 

3 n i{<i tifi'i f,ri 2 o ai :0 ^ =J y 7' y -i^- 3 A ^ L "C 

^1 , in 2 o -f - K J B , J c e) ;^ y — K 

X D-' T y — K --v -i> ;c ^ ^ I (O ^' — F 3 B 

i)- t ^V- ^'1 1U {il Vb b ^ ^ ^, 2 O iP' - K J C 

o y - K m ^ f:^ ^ Jt 5 K L t 

C If frj O P^J A^, D 

L 7)* L ^: yj* ^ ^1 CD J: 5 ^: <> O T ^ ^ 2£ ^5 m ^ii; 



^t>Ki3i:bo't^ioh^^2mKi.-\^X. i^lrtfl 

as^^tz^^SKT^^eR-^to L^o^ ^ i^ux ^ 

I max (dt-^:0^:^myf£T^^o -^/cVbbht^^m 
^hhTiCir±t<Dfk-:kn^xh^o -rU-Cto 

^K'^-^^^C^t-s i^K I X ^mni^L 
Vbb 7>i(gT-t->5>;ta6K:7£^:^:$?f^S1:^-C'*f>'7^ 

m ^Tl I pump ^ ^ ft I max ^ IS 5S L -r < i£;^^7Ji 

p ump ^ M >c 

:/i?•^js:Cp^::^§<:^:h.^^J:^/^« L2)*U^7>J^ 

re I c c2 :^ ^ < ^ ^ o ^ ■t> > ^* :^ e 5' 
RAM <D i>'- T ^ ^ X h ^ ^ 7"'>l^-r- 

T ^> ^ K b :f >- 7- m I p ump ^ ^ < 



c ^ 5n o g 6^ :) 

^^•thcti^mt-r^^<oxt>ho 

-r h^-^mit±s :^ ^ i y ^ RAM <D Wj fP 

o .ai/j fi=- fcij ffli r ^ 2: ^ ^ ^ m i: ^ i o -r ^ o 
C f£ o ^ ifi D 

§^ m <D — ^ n m m 2 m-K .-r ° 
7^ -r a m t c X 1 \^ o x lx i 2 *i s 

' 1 O *K ^ T ^ o o -t- L T m I © fSS fff i 20 

-c if,^ ^ m tiX Vbb "tA'^ hJi^KLxy^^bo torn 



Vbb i^*'f^-Ki5C£D;>t;y-K^:^i|l 
m2CDi^l^gf^T^ ^^;#^*'^:^^5'^ RAM O 

^Vj ± y r- >- ^ J 5A^:f^LX^^pt- - K 

/ 5B , i scoijv — y^-iUTy — y^-^ 
A% ^f'-f^-KiSBory-rtr^io^-r 

^ - KJ s c (D ii 'J - y'km^%.i^Km^\^x 

iti'-^^xm'i<OT^-':^^^yy^Ui 3 <0 iJ 

— •>'jJ?>'7'ilSJ07b y7">; y -=} y y ^ 3 A 
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-6 4?. 2 I i? ^ ^ 7- e o ^ 

^ /c 2 O -7- ^ - -^^ rf? >- 7* Sli i 5 <D y 7" 

S <t o ^ PS ^ 1 k: ^ ^ -^• - pli 

< ^ -i) J: 5 t' (-i ^ ^ « L 7t ^ -t ^ 2 O 

-n?) J 4 o r t > >- -^^ 9 ^ ^ 1 £2! k: 

iff K L -r ii-^ L fc (-■; ^J- -5 < n (-1 I o 

m 4 1^ ± ^ Jfe ^?iJ o :^ ?s/ 4$ ilfe ^ T 

^ o ^ ^: t? ^ if' :^ =1 y ^ RAM (/^ T ^ ^ 

^ TE Vbb - ^ O S Ti ^ ^ ^ w? 

fn T t -V CO m[i^ K ^ -^k K mtii^, tr o 

f>ti O 15 ^ 1^^ ^ t 2£ ^ m i^Tl id <!: A, eiTi 

:^ m f/lL I pump t-i 7- ^ -V - Id t> ^ X -t < ^ 
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^ ;5: >- 7" m i^L I pump i^^-t^i:^K:^>5>o 

<D^-r-->''t?>^7°g[ii 5WtEi^+2T^-t-t: 5 
K^t TSt'J^V'^^miifLlpump ^ ^^-J^^-t 

-^L-C^20i^itg65J ^^i'iiS'*'^-:^^ 
RAM CO i"^ m^-t ^ in 1c A. X T ^ v- ^ 
Wj i"^ <D iti frf J^im -t ^ ^ t> K L X \^ :b o —j5. 

]) % ^ ^ m^'f X A rnKTr^-r ^> 

Ipump i * lH£ ^ 5 L -C ^ . L /c TiJ ^ T T 

^7-<ynK^m\ , m 2 <D T ir - y^ u 
7 5 , J 5 o rf? >- m ^Jii o ^jQ M I a dd ^-®m 

is^uan^hxoKLxv^^o 



m ylL ^ ■]?!; I a dd T ^ =K lil liZ ^ O 'J - 11£ ^It^^ 
i/^ t/ . -5 /c :/* y -r- ^ - B# frc H ST, 1 CD i^' "is ir^ 
i 2 o ^ SHt- ^ -tr ^ t i: t-C -t i? ffi f( m Cl£ 1: 

^, 5 (SI W: ± Iti ^ J(§ f^i) O ^ 2 O 1^ ^ i 4 . m" 

1U iKi ^- t» ^ o 2 O 4^ £5 J ^ 

Ot?!SfiJcW:x -JSy:^'):^^'^:^^ RAM K ^ 

^ u .jp^^:^^\y-^tn^<om^t\.xv^h^ 

7-^-9-7 4 75^ b 7i ^ IS is J ^ id X niai 

^ ^ RAM ^ fUi] titii ^i) K X. ^ ° 

T r u ^ -t: u ^ h RAS K [a] M^J L\ O C O 

■ras {ciB!^T.'CgE:<i:^>2><l-^«*A ' ^Dtcii^SiifT^ 
J5> • 7i ii ^ i^' 25 ^ 4 o A :tJ m ^ 
id -fe h <i T t> ^ o L -c 7* y ^ ^ - 

B^- id " L " ^ ^ ^ ^ # c^D id " H - 



tti^i|S?Si '^(Cldfli<i:A.i:1CLiH£idi^t^T-:5:V/^o ■:^ 
:5: :b RAS t)^" H " U'<yuT7'>J^-r-->'€>^ 

— ^ RAS " H ' U /u 7)* L ' u 

" L " u h " H ' 

H " 7)^ " L - ^ ft L X ^ ^ - If? >^ 7* i 5 
T^^.fliijfP't^o -tU-t:t0^20^-r->'rf?:^7' 
SIS i 5 O ^ 7- m tTi I pump ^ 7>i ^ 1 O ^ t - 

,t?>'rS(Si 30rf?:^7*m5t£i pump J K 1m -h !) V 
- ^ 1g m Tif* i'Hi :k L X ^ niii "^hh ^ ^ m E 

^ K IrX^ ^^-v^rf?V7*^iii 507;'5'7'i;x^' 

i^Jlggffi 4CDm:^^:^-lt>^'C^20^^-->' 
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rfi U I 5 :t>^ S/j L ^ 3£ ^ IE Vbb ^ T 

^Us -i. ft y ^ ^ ^ J 5c .J 5d,J 5e 

ir± 3 m K Ir} ^ ^' :t - y 1 5 C K ^ ^ -p o 

m-r ^ fiimmx ras c m e s (a) ) k: ^ n -c -ft; 

75^-::?ie:fSi-J:;>*fS]:fio^-%(*^ , (5^ (^6 
El (b) (c) ) ^ ^ c -^r L t ^1 O ^ , K 1 

j? i'^' lis £5 i 4 ^ J^iJ L > m :^ y - K J ^ o ^ 

e# /c t-t > m 2 o ^ ^ - .y d? V 7" ili i 5 VJp L 

71 ^ m 5 (c ^< PS n RAS -t ^ t 

^MiUlttm.ix^z^o L± ^ X . Ras tJ^ " h " 
u o jiij ^^J 7>J iS: \^ ^ X m 5ic m e?K ^ :^ <S k: (& iMc 



•tv?>ti7>iT]^^o -t ^ ras H " u-;^o 

©K^i-j^J^ElOi: RAS " L - u K 

£ijf^*:ri7>ix c<o§bi^xr^y-^7^^Ki^7}u-p 
^ ^ ^ m ill Vhh^ y - ^m[?fL^:5£^*?:Si;?^tti 

^ i.- s RAS tJ: L - 1/ ^ (C ft L ;t ^ ^ ^-r 

n X < , ^s^nm, mi'^-^-t^i^KLxi^x 

^ o -S~'^i:>'^C<oi^'^^ RAS K: f^J ^ L > t)* o /fr 
X 5 :5:ii#^?#^[51*5S^^-^STx RAS o s^: {t 

^ k: A :0 ^ -i-^ I j>* ij -t ^ ^ ^ (*D ^ ^ fiJc 



RAS ( I 0 0?1 (a) ) 7>^ " L " K ^ it L ^ 

° y ^ (ft i n 1 - «S 1 n 4 C m 1 0 la (b) ) ^ ^ o 

xLXCO^f^^^ u _ ^^^^ ^ 

RAS ifEjtaO^P j'^^-tflSpCmi OEKc))^ 

C5 , ( ^ 1 0 E! (e) ) . *S 3 ( it 1 0 ^ (f ) ) ^ ^ 

^ -c RAS ©i:Ti?^:x 2lsl:ro^{t-f^A 
:^ ^ # (ftx ( ^ 1 0 la fe) ) X 'J -t h ^ ( ^ 

<*ln2^"*-t O';5' CI y ^ is ^j, K 1 t) ^ D 5^ ^ iE-^ 

^ ° > ft <5 3 ^: ^ fiSc-^ -6 o 



1 8 g J 8 i X ±iiiih t) <fij,'(o ± 

ii<DX^K-f-tHri: RAS C ^ 1 0 El (a) ) 2>i "L ' 

<*A ( ^ 1 0 El fe) ) i.- i i>* O S ^ -ft # (ftp ( m 
#<*x • vSo^^SElK^^l^ifggji vo??^;5*t 

- K J ^ m . J 5 a 1 0 El (0 0) K X 5 

K ^ it L N RAS L • ^-iA'K7^^^K2\Bl 

i^tOX^Kl-^nfJ RAS 7)2" L " u--«yuK:55::?> 
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RAM ^ <0 ^ ^ -rr ^^d^Kl^-Z^^, \^X^^(D 

X ^^.Kn^-t h ^ t i>'^X t ^ o 

Li>^ LX C <D r t>K-r^frf,^^%^ Vbb ^ 

^ < V ^ ^ - ^^s K {-i :^ C t K m ^ L^ 

tj^.-j^ -t ^ ?i t Tif'^ X t ^ o —ys. ^- i^f. ^ ^ tsl P5 

h ^ -T ^ y ^ m. X irH C- MOS -ft K 

C i ^. n T 7t o L L -C 51^ O rf* :^ ^ 

y ^ RAM -Cf(^i^'Tl£:^£D(£i^it^Ig];5)t <i:H^5>[A6-C 

mmx h ^ itif'^ . ±ttm.mnK t ixvx:^^^ m 

7} ± ^ t^-r ^ t i)'- X % h o fc t A.^'^^ 
(o fi^ i J p RAM -rry^^--yj^c>f?^f*m 
^^rLht^ 3S^^(2:9S^lHie6feAnoBii:^T*^o.6mA^ 




G989G (5) 



1.6mA^^T'^g+i^2.6mAT^c»7to C^lK 
#^?0.2 mA^KKTll'^tt^S^ 1.2 mAOm^f£^:f^ 

(dt: i< ^ ^ RAM OI^^x^ 7l<hA«--'5'-r 

tcD^S:^:#'>f:^^5'^ RAM (Om^'k'X^K.^rK 

X % . fx. t s^ki y- - V ^ -r 7 y'-^'fj n. 

M N RAS 0-^^^K:^2 0^-r-*>''-J?>'7'^ 

1 s^im-r^mit-^^^l^Kl.xi.ii^o 



<D L ^ K RAS 5-^.^^ 
RAS <0 ^^-k ^n^-t h RAS - dtk;5£!;L-C^° 
^ m ^j.'t '^C:>KC<om-^^j,^fi'^i'^ 
y ^ ^ :^ ^< — ^ 2 oKX!?R^LX^°y^ 

^ 1 2 Ei K ^^-f-WiMm<OXt>K RAS ( ^ 1 2 El 
(a))7)^:fi:Ti?. ^ ^ K :^ ^ t . (D t) o ^ 

th {E RAS - D T K ID Ifj L t 1 IS O A. ^ ^ 

El (b) ) X c6d ( m 1 2 m (c) ') ^ ^ &i -t ^ C t Tlt'^Xt 

ho L 7>^ c» -c m 5 E) k: ^ ^ T - V 7* gli 

i50^ — Ki-^m(S^ 12EI(d)}, i5a 

(mi 2 [21 (e) ) (I RAS 0"^J^i)^^c^S:T^?^ -^r 

i: ^ X m^vL^ Vbb '^oy-js^msTt^es.^ 



t 7t ^ ^ §^3 (1 ^ ^KS i)l I. " ^.-< K ^ l> ^ 

u-^yuK::^-5)lTOrBlK:tS«ftfSO^*.^^^:^2 
^-^^A-C^20^^-v^^t?>'7-i{S 

RAS 1:^StS!--f>^-^^^0K^ Ji-Jia'if'f^^^ 

V^-'— 2 3^J^^XK^\^^,^^ V ^ <i 

^ ^ ^ X t> K -r irX j: o ^ {^X ^ <D ^ ^ y 

ir3:m I AmKyr^-ri&mm<oxf>K. rIs" m 
m M ) if'^ ^ ^ K ^ h t . 

• .( ^ 1 4 El (b)(c) ) 4 16 C3 t±a ^ 

-^^At^20^ + -->'rf?:/7-gliJ 5^:KSi)i- 
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I m ( $n 1 4 0 (d) ) . ; 5 a ( m 1 4 El (e) ) 

W; HAS o:fi:Ti?^f^^^:4lp|^•:p^^bL^ -t-^Kx 
Vfa b ^ o y - ^ > ^- i; o T ^. (c , 

3^ K [JPl ^ {€ 5«) T ^ ^ o t 7t 1 3 El 

t'C J: !) ^0: ^((; /^^ fl ^ i^^* ^ ':^ ^ y RAM ^ 

^ X -j ■ y ^ o d: ^ t o ^ ^ ^ ^ 

(1 i i't X i? ^ ^ (c ^ Tii -f ^ ei i tjj T ^ ^ o 
c q^'j o 3 

Jii J: O X 5 i'C i^ii B/] ^ j: n , 4^-^ K r 'J ^ ^ 

- ^ u ^ t5 m ^ 5ts ^ (p! K o m ft m fjic 

t :^ fc". ^ ?>fe ii> ^ t <b 7)1 T ^ . -r n k: X T ^ 

O J*^- ^: frt ^ L X 155 ^ f^D J: "t" -?> i 

/^i T $ ^ ^' W :^ ^ ^ f,'J o ^r- ^,7 f-t; Htj ^ (Ti ^: 

iit: -j- ^ t -^'^ -V t h o 
4. iSi iZii O ffij ^: ni^ flH 

t?. 1 b; O 7& % ife lu] g2 o — -e^ij ^ 

^ 7* o , ?n 2 [g idt m 1 (§1 K ^ 2£ tj: 

?6 h'l Tt^ O n TJ- Ilk ^ ^ C?l X m. 3 [21 H % W3 



^rae^tJO- G[J83C (6) 
— ^2S^J^r^:^7•D^;?^0^ ^4 12111^3121 

5 [21 K ^ -t Isl K €) ^ gii B^ -:^ ^ ^ ^ ^ ^7 

^ » msEl .m9i2IW:^5EiK:^7^:r[5iK^^^ 

^^^m <D i^<o^mn(D ^ o ^ 

X 0^ , ^^D t ^ ^ ^ ^ iHl K El , m 1 0 El U) 

[2K IB 1 2 [21 (a) - (e) d: m 1 1 It ^ © ?s r 
7tj^u-^^li^0^ , <*D{^x^l6i)f^^:i^§g^^ 
ffii [21 ^ mi ^ fr±:4^ ^BJ] <D h K itkco^n n 
(0^^^^^{t^i'^ , <*o^?§-5>[5]gsoro^;^ 

f21x ^1 4[2](a) — (e)fl^l 3[21{^^:f[Hj^-r^ 



- 1 £D 7- t - y 7* ^li , i 4 - ^ 2 O (IS 

, i 5 m 2 O f- t - •v' rf? 7" ^ilS o 
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TI - DYNAMIC SEMICONDUCTOR STORAGE DEVICE 
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IC - GllC-Oll/34 

JC - 45. 2 (INFORMATION PROCESSING—Memory Units) : 42. 2 

(ELECTRONICS—Solid State Components) 
AB - PURPOSE: To reduce considerably the current consumption for 

precharging by controlling the operation of a substrate potential 

generating circuit on a basis of the signal which controls the 

operation of a dynamic RAM. 

CONSTITUTION: The first charge pump part 13 driven by the output 
of the first amplifier 12 has a small pump current I (sub pump) 1, 
and the second charge pump part 15 driven by the output of the 
second amplifier 14 has a large pump current I (sub pump) 2. The 
signal which controls the operation of the dynamic RAM is given 
to the second amplifier 14 to drive it only in the active 
operation time, and the first amplifier 12 is always operated by 
the output of a self-oscillator 11 to flow the pump current I (sub 
pump) 1. Consequently, an added value I (sub add) of pump currents 
of the first and the second charge pump parts 13 and 15 is flowed 
from a substrate potential V(sub bb) to the first and the second 
charge pump parts 13 and 15 in the active operation time. At a 
precharging time, only the first ampli'fier 12 is operated to 
reduce the current consumption considerably. 



